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Abstract of J P 9134983 (A) 

PROBLEM TO BE SOLVED: To enhance heat 
transfer performance in a semiconductor device with 
a thin insulating plate on which a semiconductor chip 
is mounted and a heat sink for cooling it. SOLUTION: 
This device has an insulating plate 2 in which a 
plurality of semiconductor chips 1 are mounted on the 
upper surface and a metal film 3b is formed in the 
lower surface, a heat sink 14 disposed on the lower 
side of the insulating plate 2 and heat-transfer grease 
filled between the metal film 3b and the heat sink 14, 

and the insulating plate 2 is fastened to the heat sink ^ ; " j 'p f ? j 1 
14.; In that case, the heat-transfer grease 15 is filled 1. "i^^^^r^^^x 
in an island-like form in the region opposed to the * J ' 

respective semiconductor chips 1 between the " v '! : 

insulating plate 2 and the heat sink 14 or in its vicinity ] h-^^^^^ 

and the island-like region is made four to eight times ,.J ^J^^^y^^ | _ 

the plane area of the semiconductor chips in the [ ^ J \ V* \j \ /\ \ ;\ \ \ J j\i 

state of being fastened, thereby being able to lower -\ \ \\ f\ !\ \ t \ %\ ] 
the thermal resistance between the above-mentioned x •• --^----Up^^.,^.^.:,. ..^.pN...;\...^ v .^ v ^V 
members to the lowest level. ^ ^ * & •* 
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i it^iM i ] mm^mw^ TZimizmm lte 
asfutb-byy?^ iriE^ajRk miab-byy 
# Ml B b - b y y 7 izffifr #(t £>*xt If fi£ § tth 
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sfu 1 0 ia«co^w#;^ao 
[ it n 1 2 ] MiaffiiicoTLt mnmmmm^co j 
xjvzmm l , msxtufito < mm±.m^#m^zm 
& % 1st t . kihi»t fflftay x/kcown izft ift-t ^» fflttd* 1 
^^hfjj(cifria*Fqffi?^^LT3cx^--i.^[*]^^i> 7 * 

y£l£#ll32£^T20iJLTl&{t£; t 

rn&rn 1 3 ] •/7^±ig^jfttLT 

^ fc , tuia*fes«<7)^«M t Mia b - h ^ y ? p B i^s*s 
b- h ^y ?i,zm&ttifxffimztL&¥m<fcMwizte^ 
tfriawiiW^-c-p^ -3 mria¥»*^- •/ r [a^jgiMsm&t/ 

imXLtz^b. R^^^JJltfffEL, lulBb-b 
y ^ fc coPHltMIB^ ^^-^^^T'lalB t - h v > 

UHt, A^ffrlB^MTMW^aJSSrtulB^^^^T 

IBb- h ^y?(±^sif»i£*-r&.r t SflMSk'ti* 
#*^a, 

[|f«3l 1 4 ] SulB^a]«it{±. lufEb- b y y^rt 

mzm^zmf^&mmcoffMb . wmnmmzmm 

imsm 1 5 ] MiB^fflfiiSKi . MIBb- b y y ^ 1*1 

mx\ mm$:itLx{±tyt>fLfz±.T2mb. mrmiztis 
isimmmA-t&mxu t , mmmm.xmt^m^ ■/ 
yizmn -r & mmzm^ tmm-fm.fr hcrxsmmw* 

p t (i^jft w tea-f - hmmubfr^hzb^mmb 
-tuimmi 3iam^^»*sa» 

[ff5f<3H 1 6 ] %£K£»Bl£ \^tzMzYm<7)JX)V 
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ft if T'SS&fe-WtT ^ 4 . b-b^y^JAb-h/^Tyj 

t±. 7 ^ > £RW-fcffiHrtr5#Sr if t> ft § . 
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tcfe;b S . ^ is a -/l^HrciiSftse^EKS ft 4 . 
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^T;i^5-^a (A l N) t\ *^*A-;i^Kti«-ci! 

tr, USl OmmgJST-ft-o^iraSO^^^--^ 
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[0010] 

f - -y T^iffit^tt L,TiBfcASUR*9EJjRS*ife«B« 
t , ; Offii»««THMtffia Siutb-h^y^k, 

* ffi *. . mmmtfit -v^y? t«w>ftJt 6 me $ 

cooiu* Lxmmmyv-x(7)^\mmit^mi¥ 

x v—xz mkiz%m-t&> m&\± . mmu t b - b ^ y 
? mimizf&fcmx u -x %> i o t , j»eai^ y 
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mm^ 4 fgt'S£{f s t , th-by^ ra^fyg 

[0012] ±fc, ±iass i co^s^^-rs^At, 
Bffci«tTiiifcAiyi*»jft5#^iaftjB^)iei6S, 
arx; commmm^mtsy-x^^ & =t -j^-iv 

crmiz^J x.—)V*$iA.X't. - V i/ >7 cr>4ftt,z*;>ls h 
£ it L X ffibbttif btitiWZ iLW. b £Rft . ao»HE# 

4. 

[0 0 13] L*C, »2<0¥#*§aKfctJVvCH; s JR 

[0014] ifcJJEJ&l . S2«#^iMItfc^ 

ff^^K^b-hvy^tiSS^WtS^bjfifll 
T\ ffSt^tb-hv-y^co^cx^— i 
<T>X^~ y-ttZk *)±M&**cOEMR$:mi£t&Z\bl)W 
SfcfcififcvfcWi,. ty J .-/K7)Wtl.2 
fflfc^ft-Pft^TKfllSihJfc 2»fc . 'tLfe 2 Wcoffi 

lE^U S 1 W i: *» 6 § 6 fc±E 1 
i¥m'fa?)f£fc$gi«;L fi!l<5D2P<?Diffe<50-en.j: 

fc#££>4L^. ±IE 3 o<?)if coffin (Hjgffi 
?|J) imMZt-hi/>7lz&i- 
izWj±-t&±.Tc\<?)£L\\ znm&it. wmmmey 
mm^mxm 2t,zx<o mm* & . 

[0015] JJEiS2tf5iWI*»yfr4fcftfc:, as 1 s 

ss2c?>^ft^g^i3^T. h-h^^n, watt, 

[0 0 16] ttzm^m^b LX. b-h^y^rt 
mm.ZitLXti:V]t>ittz±T2mb , 2M<?)3*> 

■y 7*tffljt^4ffia*£»|fit« ftT^ 1 6 <0^aWSEf*:*ii 

tut 2S«a'few±s*»i!>jafl«3E**tiasLstxp 



o/x/t^fr < ±mcD^#&ft<,zwfrzm-r h cotfi. 
w z\tnz£*)±m<v%#%icDmz&m'j>-Lx. ^mf¥ 
i-v7fyt>mi uk&k £ a t t feb & b - b ^ y 

^t=«MJlS<i J W-<!Sr4. EI*TyX;KO«i*!F 

* . * fe-tfep»> y x;w<7)ft*? o iz . ^njgtfj y xvp 
zmm l . ^jxjvfm < ±Mco^#m^zm^m. 
i f , ; cow&x j X)v<nm p n* s 6 t 

[0017] ttz^imKnmm^mm-hfzubiz^ * 

3 04i»*gBi J . JJB« 2 O^NHWtSKfc: 

-y r^^m^ffl^-r ssickl . i 

^^«M t b - h ix > y ±BP B 1(c^fE»^" 'J -X £ ft« 
$^>^2<y0^#^a^b-hiyy^^ 

[ooi8] ^sw^ftgatcfc^sb-b^y-yw 
^anfjeji, jje»i , m2cr>¥mmmi / zffit&i><7> 

fc±v\ mmizfflcottm^&bLX. b-h^y 
±S*^^ai««:2:tlf£B-r5WajPi:*ia{tT^J#g 
ftf«t'7^ ySrUXOftttTJ^JfUJiSrlSjS-rS. *fe« 

^u^zmMz^nm^^M^^xy 4 vwr 
x <%%imm. i mm- jmiuu. 

■y TWBR Lfc»^»t<0S!MSII(coV^»BB^-* . 
bt-lyy? fc*fE^^' U ~X OYLXmmZtl&iS) 

[0020J-J-, aftfK^y'U-xttb-byy^fflc?) 

[0021] § ^ti. *fi»a6& i ?s< t , mmuzitm 
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J**>&1E-t&Z.ktz&.iT. ^iS*.— ;l-£b— hi/>7 

[0 0 22] t-b^y?«4?fi]#|?2£f3W\ ¥ 

btzh* 
[0023] 

[0024] HI li*W!B«0^£(l<0» *^BfIBH 

•cfcSe 02. ia3(i-€-^fuaitfon-n^ffiia. n 
i - 1 1 1 xwmx-h h . -y r i 3& s ws»«r: 2 

^XBUSKSfiX^*. ffi*ft«2coMC(4MxJfaifcT 
(Al N) Wim2c7mm 

mats ft . t tzmmm. 2 nmmummco^mx-^miz 
±mm 3 b mm $tix\^&. *B«Ti4 , i 

3ai >y r 1 j&^HJI 4 (C 4 o T¥ffltt§ ft 

£ . ¥*fls^ 77" 1 (47V1- 5 A£r fc* 07 -V 5 fc 4 

*s^2 T*t«$*i4a^at^t=3*^s*««jii, mm 

[00 25] *^j«.-/P6tf5«|«fctJ^-Cli. ¥*flc^ 

LT ftttffiJl 7 li * WHfflfsWBfli^- X 8 
THfaftTftSS ftT ^ S . Sffli^-X 8 . ?ti*tSig 7 
so*Bf (cl45^ 9 jfi^tftt-J-C * 9 . £ft£>:M:9cDff (ca>f 
(ffal O^JfASftS. ty'a-;l-6i;otya-/b 
6eDTt~K9ttit&b-b^>"? 14Si6t4it» 
fc. * i?3.—A> 6 <0±ffiffl!Jt{4#£ LT^a*ifefl 
1 1 £*l£gSft-?> „ ifti&ftl 114, 

4fttt-hyy^ 1 4Wh 1 3tJ: 

t=£L&**l4. b-hyy?14(4. ^S^yy^H 
*&ii3t , 3. ft^£*2r£V)»^f$(t^ft*: , 9. b- 

[0026] ffi*8«2coJiffi(cffM$ft*:£«Sl3 b fc 
b-hS^y^l4±iSi:«0lfflfc:ii. ffii«2S^t* 

t-hy^U fcJIfcftJt StlC, *ftg>*y*' 'J -X 
1 S^ftfttt&ftS. zK/H- 1 3««rtft(4ft(4. £ 
Mil 1 isb— h^y? 1 4 [§!(;:£> -?T*'/l-b 1 3cD 



2 £ if faTJT'b - h y y ? 1 4£#Lft^t£^^PUt 
^t;^l£ ^ -5aIt;:l&g$ft&. SftfSS^'J-Xl 5 
{4#Ut(t;frfc4 9 fittofc: (WUtitS 

m 2 &frt£ 0 2 *ffi{C^fiJt£ft£ffit£^C0 

#JRM3 a|BH±«»7>f + 5 bt J: 9tiM£ft. MmW 
iZitVM 17a. 17b, 17c. 1 7 d fc ^frf- -v 

rib tm^mi/zmm^tLh itrai,. 

[00 27] 3>f A^ffc 10. 3cOlc(4 

iiMtzm«.&t)K $mM<7)mmx'im2t,z^~t£ot,z, 

r? -f ;l^i4fa 1 0 immir-x 8 co Mfflgp (H 2 T±flD t 
311(1 0 a). fi62§P(H2-CTffliJHc3M(l 0b)M 
tX. 3 «(1 0 c ) tffrh 1 3(45: 

RfiftAl lc?)4ftt;4iilS(t^ixa. tfijftaU«03-f;MJ 
fal0c(4^<T^4V ^j&^KJtfcJSFJWftSi^ U -X 1 
5*4 9lf <-C^&o ^O**^-. 3-f;K4fcl0a. 1 

o b oif faSiSc* , a A Mi fa l o c <?){f faSEJ; *) t 

ifetrM/KTfal 0 a. 1 Obi. Dfitll^ 7 " 
8 comrfflflili: flBa«A*JnEE*#ts «T '3 A Mi fa 1 
0 c . 0 (f»*»W8iiES*i.«. i t fc=3r6 . Mzmm 

y-x8<r>mmmbmnm-hmKztiz> t . ^»*^>v 

/'J-Xl 5(4(J(J-feJ-(cM±$:fl. i^tCttJ^gPffll^SD 

§ ft . v ft § . <fc i h tmcom 

^ o4 0, ^(c^SBfy-r^rfa^n^/Ki'fa lOci! 
Jn£E$ft-g» t . n-f/Kffa l 0 c <7)(f*aP£ti3//C£ 
15 a. 15 bcr>m&t>m%:t<, s 

u-x 1 5 b tfff < 2r o . im\<?>mmy u -x 1 5 

a < * £ i: . ^fM«S?ifE»y*' U -X 1 5 b ■&» < 2r 
S» ;^m^^mrfflMi:^SffllJ<7)3-f;Wffal 0 a. 
10b cr>Mkbtt\f&Mi£ & b rJ-f Mi fa 10a. 10b 
* i ISW : t(t^ftl>tfrtO»fE»^"U -X 1 5 a . 1 5 b CO 
Jf $COfiW5rS(tT^fE3»^"U-X 15 a. 1 5 bco/p 
S Zi%-izm< T4ifc3&*T**V^ ic04 32rf^ffl* 

[0 0 28] 2cfe. H1T14. ^j--;l-6 5rb-hy 

S«±(c«ftg;LT^ft*b-^yy^ l 4 fcUBWtttfe 
fc<0t*S. icOS'J<7)^#^ST14. ty a -^SI 
tb-b£yy^l4 Pal^SftfS*^' U -X 1 5 tfA^X V ^ 

-So 

[00 29] itfS^'y— X 1 5 ^MflJL. -f ixfrt>M 

toft (tME 1 4 9 sftfKiiy*- U -x co##ffl« * fe*>- ^ -T 
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§ z t w*sffi% & tr, * sol -;t*Ki& * v ^4*g» 
mr v -xcoi^^'f <^TL*a. srs**' u -x 

[0030114, iSttya-iHI, HSi&fcrtj 

(ti Jn£Et J: SiSf^^ U -x^tt#H;|f 0 * 

— ^fflSafc^O* (A) 14, f»/'J-X«B«: 
S o , JnffiTSfi** o tz 7 y -^ft»HSt : S b Lt\ S 

/s 0 fcja*$N&. iSffifiWi. M^L^ffie*^"y-^ 

mmi b lx. mmmizm-&w\& < b > t^l^. h 
4. 5T\ ^u-xawte^'o* (a) sawK. ms& 

# 3 mm<7)Wr£comTfo 9 » ^ 'J — ;*WBHfc&* 0 

^^AT'l§i s 0 . 5 mm<7)%&<7)MX*h 0 . ^'U — X 
SMS* 1 "5*6*4, ^fc^7c«^Wffi«*»64fiSSK 

[00 3 1 ] H6ii. IlCSL^fttya-^e 
£3ffl, lAi^Ob- h^y? 1 4±tM^tC0T*> 
¥^* i E>'**— A-6#*I GET (168^- MA'-f 

[0032]i7C, ^/iJ^xoiffitMUl,! 
«* ^"T . M«J4¥g#:^ v 7 1 <7)ie^iJ t IH t «fc 3 fc, 
BHP1 9iW1ft, J?*#*JfV^JBK (f>7^-M 

y-x£Mrf-4. f-yyu-hi s^sxo 

^< tH70iBP 1 9^fflS^-SM^Hc<7)A»fS»^y 

J|l^\ llfflWt-iiO . 5 — 0. 0 5mm(7))|WS 
V\ fft;0. 0 5 — 0. 1 5mm*:iltl)l». 7->T 

[0033] H8«*aBH«ffi«Wfe(0mii:^^^» 

mcoj: o izt&m. 2 «I1^W:MI 3 b fclMt&tf) 

««^>*t:AIMB3b*»tt*. itfM^fcHi, 

^ 'J -X 1 5 a , 15b #*ME§ tlXSdtf-o b # , & 

JIM 3 b ^isttT v ^ta^ase*^ 'J -x^w-s 

y-X15a. 1 5b£± ikJ&i-CS 

4, 



[0034] 19. 11 0{4^B)!<50§ hl,zm<rMt&<7) 

1 5S:^LTt-h^y^ 1 4«9±t=a»:5*VCV*4. 
^tfO^-tOb — h^y? 1 4cDffi§£>SL-T^|> 0 Hi 
0(1 H9tc^-Tt-h^y^ l 4cox-xKirffllire& 

4 . t-by^l4 flfctt, mmcDMm.CO%i$%2 0 
tfM^tcKftfefl., M^^2 0cOMS(;{4^-y^2 1 
a . 2 1 b j& s fSt+ £*U § ^ v ?2 1a IZte&M 2 
4 cr>ffi L xn 2 2 3&\ \7^2 1b WiSIffg 2 0 «r*ftfc 
2 4 OeftffiP 2 3 m^f^tlX ^4 . S1AP 2 2^ 
U-5/tM24*>X7^2 1 afcfcWt, 3-}lg&2 0 
Cc^tLTSKx. -N<y^2 1 bT"Si:fe^il. ?imP2 
33&>^ffiT^<o ^^j.-^6^^^Ie»^"U-X1 5 
*feb-ofc*W±. ^-Tt-h^-y^ 1 4(Cfi*>"3. ft*l 
Wt;{4^2 4tg^0^ffiP2 3^^?tm$tl4. i% 
12 4tt. 7]c. $>4^{4^FSE?S'C*4^^— 7on*- # 
xf v-yf y 3 -jMcaMES: 

[ o o 3 5 ] ei 1 1 (i*sMH<o$ t>(,zm<vmmmm£ 

Cilii/'J-Xl 5 ^iiistLT b— hi^y^ 1 4Ms 
i^4 0 aoT^WW^iW^akTSfc^mWIcf- 

v7ii,zi®m-&&ftcDmmz&<~ttiiM\ mi 1 
«i«3t(4^»*^ 77i t ffl str x;i^ 2 5 

-o(iat«tcaai-r-6inai^2 ex-. 

ffii4*ffll fc 1 1 -J a —IV 6 *«MS § ;fx 4 I^MWS 2 
IXfoh. m26bM27 mcomMizn^m^ -y r 1 
mmb mm-t h bz^ izmnvrnf^Kx . ; eoran 

2 4 ^^A-TSoTiAP 2 2 ^\ W ffll^S 2 7 <7MSSLIiZ%l 

&n2 3t>nmt>ti. !SAn2 2*^SAL^2 4 

itmP2 3fr f^«24li, 9mcr>m2 
6frhJX)V2 5*Wi&t<£>b% . 7X/1/2 5T"LS"J?> 
aS/£»SaffiEi:5r4. £<9BBffiK*0iM82 4 {4, rtfjj 
«12 7 "Ct x jl — /t- 6 HI<7)ffiH 2 8 {CPt^ 29t^-. 

t § fc*> . nffi 2 8 <&mfa* -y y° 1 ^ w -r 4 
xi±, mm2 8T*mm-y7icosMb#m-&&iiL 

CCi4I!flg|53 0^IS(t4 o Z.tl£tkif&Z.b£.X 0*^2 
9cOMtL^XA-Xtff*>fL4. $J?>C <I(7)[H]g|5 3 0 
T b - b y 1 4 « jfcWW < * 4 fcft , 'J - 
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